General Information
Solvents were purified and dried by standard procedures before use; petroleum ether of boiling range 60-80 C was used. Melting points are uncorrected. Optical rotations were measured using sodium D line on a polarimeter. 1 H NMR and 13 C NMR were recorded on 200, 400, 500 MHz NMR spectrometers. Mass spectra were measured on Agilent MSD/VL with ESI ionization.
HRMS data for new compounds were recorded using Orbitrap mass analyzer associated with Accela 1250 pump. HPLC was performed with variable wavelength detector. Elemental analysis was carried on
Carlo-Elba CHNS-O analyzer. Infra-red spectra were recorded on Shimadzu FTIR-8400 spectrometer.
HPLC was performed with variable wavelength detector. Column chromatography was carried out by using silica gel of the selected particle size of 100-200 mesh or 230-400 mesh. D-and Lproline were purchased from Sigma-Aldrich.
tert-Butyl (R)-(3-oxo-1-phenylpropyl)carbamate (6): 1
To a stirred solution of phenyl N-Boc-imine 7 (2 g, 9.7 mmol) and redistilled acetaldehyde (2.7 mL, 48.7 mmol) 700, 1021, 1049, 1169, 1250, 1369, 1391, 1498, 1513, 1692, 2977, 3341 ; 1 H NMR (200 MHz, CDCl3): δ 1.41 (s, 9H), 2.83-2.96 (m, 2H), 4.87 (br s, 1H), 5.17 (br s, 1H), 7.26-7.34 (m, 5H), 9.73 (t, J = 1.7 Hz, 1H); 13 C NMR (50 MHz, CDCl3): δ 28. 3, 39.9, 49.9, 79.9, 126.3, 127.7, 128.8, 135.2, 155.0, 193.3, 199.8; Analysis: C14H19NO3 requires C, 67.45; H, 7.68; N, 5.62; found: C, 67.32; H, 7.41 ; N, 5.46%. All the data are in agreement with the reported values. 
tert-Butyl (4S,5S,E)-5-((tert-butoxycarbonyl)amino)-4-hydroxy-5-phenylpent-2-enoate (5):
To a stirred pre-cooled (-10 °C) acetonitrile (15 mL) solution of β-aminoaldehyde 6 (1 g, 4.01 mmol) and nitrosobenzene (360 mg, 3.34 mmol) was added L-proline (77 mg, 20 mol%). 2 The reaction mixture was allowed to stir at the same temperature for 20 h followed by the addition of Ph3P=CHCO2 t Bu (1.91 g, 5.01 mmol) to the reaction mixture, which was stirred for further 6 h at 0-25 °C. After addition of phosphate buffer, the resulting mixture was extracted with EtOAc (3 × 30 mL) and the combined organic phases were dried over anhyd. Na2SO4 and concentrated to
give the crude aminooxy unsaturated ester, which was directly taken up for the next step without purification. To a MeOH (20 mL) solution of the above crude aminooxy unsaturated ester was added Cu(OAc)2.H2O (140 mg, 0.67 mmol) at 25 °C and the reaction mixture was allowed to stir for 10 h at that temperature. After addition of phosphate buffer, the resulting mixture was extracted with CHCl3 (3 × 30 mL) and the combined organic phases were dried over anhyd.
Na2SO4 and concentrated to give the crude product, which was then purified by column chromatography over silica gel using pet. ether:EtOAc (7.5:2.5) to give syn-aminohydroxy cinnamic ester 5 (1.02 g). 28.3, 58.8, 74.3, 80.1, 80.5, 124.1, 126.8, 127.9, 128.8, 145.1, 156.1, 165.5 
Yield

tert-butyl(4S,5S)-E-4-((3,5-bis(trifluoromethyl)benzyl)oxy)-5-((tert-butoxycarbonyl)amino)-
5-phenylpent-2-enoate (8):
Aminohydroxy unsaturated ester 5 (370 mg, 1.02 mmol) was added to a suspension of sodium hydride (61 mg, 60% suspension in mineral oil, 1.53 mmol) in DMF (70 ml) at 0 C and reaction was stirred for 15 min. 3, 5-bis(trifluoromethyl)benzyl bromide (470 mg, 1.53 mmol) was then added slowly and the reaction mixture stirred for 5 h at the same temperature. Saturated aq.
ammonium chloride (50 ml) was added and the mixture extracted with Et2O (2 × 300 ml). The combined organic extracts were washed with brine (200 ml) and dried (anhyd.Na2SO4 3, 57.2, 70.5, 81.0, 81.2, 82.2, 126.2, 126.5, 127.2, 127.7, 128.0, 128.5, 131.5, 131.7, 141.9, 142.4, 155.3, 164.8 28.0, 28.3, 31.4, 56.2, 71.4, 79.8, 80.6, 82.7, 121.5, 126.2, 127.2, 127.4, 127.7, 127.8, 128.5, 131.2, 131.8, 140.3, 140.8, 155.6, 172.4 2, 69.7, 74.2, 120.4, 121.4 (m), 127.0, 127.1, 127.3, 128.5, 128.54, 131.1, 131.8, 137.9, 140.3, 172.4 
(2S,3S)-3-((3,5-bis(trifluoromethyl)benzyl)oxy)-2-phenylpiperidine [(+)-L-733,060] (1):
A solution of lactam 10 (105 mg, 0.252 mmol) in THF (5 mL) was added to a stirred slurry of lithium aluminium hydride (30 mg, 0.755 mmol) at 0 °C. After being refluxed for 5 h, the reaction was carefully quenched with water. It was then extracted with EtOAc (3 × 10 mL) and the combined organic phases were dried over anhyd. Na2SO4 and concentrated to give the crude product, which was then purified by flash column chromatography using CH2Cl2:MeOH (9:1) to
give the (+)-L-733,060 (1) (98 mg). 
Yield
tert-butyl (5-bromo-2-methoxybenzyl)carbamate (12):
A solution of 5-bromo-2-methoxybenzaldehyde 11 (1 g, 4.65 mmol) and hydroxylamine hydrochloride (388 mg, 5.58 mmol) in ethanol (2.8 mL) was stirred for 1 h at room temperature.
Subsequently, hydrochloric acid (12 M, 1.6 mL, 18.6 mmol) and zinc dust (760 mg, 11.62 mmol)
slowly were added to the solution and the mixture was stirred at room temperature for 15 min. A solution of ammonia (30%, 2.8 mL) and sodium hydroxide (6 M, 2.8 mL) was added dropwise to the resulting slurry, and the mixture was stirred at room temperature for 15 min. Then, the resultant solution was extracted with CH2Cl2, dried over anhydrous sodium sulfate, and filtered.
The solvent was removed under vacuum to afford the crude benzyl amine. The residue was dissolved in CH2Cl2 (20 mL) which was then followed by the addition of Boc2O (1.52 g, 7.0 mmol) and Et3N (710 mg, 7.0 mmol) at rt, the mixture was stirred for 2 h. After completion of the reaction, water was added into it, organic phase was separated and aqueous layer was extracted with CH2Cl2 (3 × 20 mL). Organic phases were combined, washed with brine, dried over anhyd.Na2SO4 and concentrated to get crude boc-amine, which was then purified by column chromatography (100-200 mesh size) using ethyl acetate:pet ether (1:9) as an eluent to afford pure boc-protected benzyl amine 12 (1.47 g). 
4-cyano-2-fluorophenyl trifluoromethanesulfonate (14):
14 was synthesized in two steps as per the procedure given below (Steps I-II).
Step I: 3-fluoro-4-hydroxybenzonitrile (14-II):
To a solution of 4-bromo-2-fluoro phenol 14-I (500 mg, 2.62 mmol) in DMF (15 mL) was added zinc cyanide (492 mg, 4.2 mmol) and terakis(triphenylphosphine)palladium (302 mg ,0.262 mmol) and the solution was stirred at 120 °C for 2 h. The reaction mixture was cooled to room temperature and the black precipitate was removed by filteration. After concentrating the filtrate, saturated aqueous NaHCO3 solution was added into the residue mixture was extracted with ethyl acetate (3 × 20 mL). The organic layer was washed with brine, dried over anhyd. Na2SO4 and concentrated to get crude product which was purified by column chromatography using pet.
Ether:EtOAc (8:2) to give 250 mg 4-cyano-2fluoro phenol 14-II. Step-II: 4-cyano-2-fluorophenyl trifluoromethanesulfonate (14):
4-cyano-2-fluoro phenol 14-II (250 mg, 0.987 mmol) was dissolved in CH2Cl2 and triethylamine (150.7 mg, 1.481 mmol) was added into it. This was followed by slow addition of trifluoromethanesulphonic acid anhydride (0.21 mL, 1.234 mmol) at -10 °C. The solution was stirred at -10 °C for 30 minutes. Water was added into the reaction mixture and the solution was then extracted with CH2Cl2 (3 × 20 mL). The organic layer was washed with brine, dried over anhyd. Na2SO4 and concentrated to get crude product which was purified by column chromatography using pet. Ether:EtOAc 
3'-(aminomethyl)-2-fluoro-4'-methoxy-[1,1'-biphenyl]-4-carbonitrile hydrochloride (16):
To a solution of biphenyl tert-butyl carbamate 15 (250 mg) was added methanolic HCl (10 mL).
The resulting solution was stirred for 6 h at room temperature until disappearance of the starting compound as monitored by thin-layer chromatography (TLC 
tert-butyl (2S,3S)-3-hydroxy-2-phenylpiperidine-1-carboxylate (17):
(+)-L-733,060 (1) (75 mg, 0.19 mmol) was dissolved in CH2Cl2 (5 mL) which was followed by the addition of Boc2O (50 mg, 0.22 mmol) and Et3N (26 mg, 0.22 mmol) at rt and the mixture was stirred for 2 h. After completion of the reaction, water was added into it, organic phase was separated, aqueous layer was extracted with CH2Cl2 (3 × 20 mL). Organic phases were combined, washed with brine, dried over anhyd. Na2SO4 and concentrated to get crude bocamine. The crude residue was dissolved in MeOH (5 mL) to which 10% Pd/C (10 mg) was added. The resulting reaction mixture was stirred under H2 atmosphere (1 atm) at rt for 2 h. The reaction mixture was filtered through a celite pad to remove the catalyst, and the filtrate was concentrated in vacuo and purified by column chromatography (100-200 mesh size) using ethyl acetate:pet ether (3:7) as an eluent to afford pure alcohol 17 (52 mg). 
tert-butyl (S)-3-oxo-2-phenylpiperidine-1-carboxylate (18):
To a solution of the alcohol 17 (35 mg, 0.13 mmol) in CH2Cl2 (2.2 mL) was added Dess-Martin periodinane (240 mg, 0.57 mmol), and the mixture was stirred at room temperature for 30 min.
After the reaction was quenched with aqueous NaHCO3 (10 mL), the organic layer was separated and the aqueous layer extracted with CHCl3 (3 × 10 mL). All the organic layers were combined, washed with brine (30 mL), dried (anhyd. Na2SO4), and concentrated in vacuo. The residue was purified by column chromatography (pet ether-EtOAc, 8:1) to give 18 (32 mg) as a colorless oil, which was identical in all respects with that reported in the literature. 
tert-butyl (2S,3S)-3-(((4'-cyano-2'-fluoro-4-methoxy-[1,1'-biphenyl]-3-yl)methyl)amino)-2-phenylpiperidine-1-carboxylate (19):
To a solution of biphenyl amine hydrochloride 16 (35 mg, 0.12 mmol) and 4 Å molecular sieves in 1, 2-dichloroethane (5 mL) were added ketone 18 (30 mg, 0.11 mmol) and sodium acetate (10 mg, 0.11 mmol) and reaction mixture was stirred for 4 h at rt. The precipitates were removed by filtration, and the solvent was evaporated. The residue (imine) was dissolved in MeOH (2 mL), and treated with NaCNBH3 (8 mg, 0.11 mmol) at room temperature for overnight. The mixture was concentrated, and the residue dissolved in water (10 mL), extracted with EtOAc (3 x 10 mL), dried over anhyd. Na2SO4, and concentrated. The residue was subjected to column chromatography for purification using 2:3 pet.ether:EtOAc as eluent, which afforded pure amine 19 (50 mg). 
2-fluoro-4'-methoxy-3'-((((2S,3S)-2-phenylpiperidin-3-yl)amino)methyl)-[1,1'-biphenyl]-4-carbonitrile dihydrochloride [(+)-T-2328. 2HCl] (3):
To a solution of boc-(+)-T-2328 (19) (40 mg) was added methanolic HCl (5 mL). The resulting solution was for 4 h at room temperature until disappearance of the starting compound as monitored by thin-layer chromatography (TLC). The reaction mixture was directly concentrated under pressure to get dihydrochloride salt of T-2328 (3) 8, 22.7, 43.3, 47.5, 55.3, 55.6, 58.0, 110.9, 111.6, 117.2, 118.4, 119.9 
